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© (54) Title: PREPARATION AND METHOD FOR PREVENTION OF COCCIDIOSIS 

^ (57) Abstract* Preparations and methods art disclosed for the vaccination of members of the class Ave* against coccidiosis by intra 
yolk sac injection of sp or ocy s o or sporulated oocysts treated to disrupt the oocyst wall- 
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entirety for all purposes. 

BACKGROUND 

infective stage of the organism. In poultry, tnc ore^ 
c^sinaBdbile^intbcs^—. Once »M ^ 

intestine; £ and £. ^ occur m the ^ W 

occurs in the iower small intestine, rectum, ceca, and cloaca, 
30 found in the lower small intestine. 
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Once in.de the host animal's cells, sporozoites develop into multmucleate 

^edamerozoite which caters nW cells and repeats the process. After .vanable number 
of sexual generations, merozofe develop .nto ate rmcrogametocytes - 

fcrtilizefcerr^gametes. A ^«-taft«^ll.^^ * 

raa y shed oocysts in the feces for days or weeks. Under proper conditions of temperature 

10 Suscepub.ebirdsthen^ 

groultterforagingandthecyderepeatsitsel, Ingestion of viable, s.orulaed oocysts 

is the only natural means of infection. 

lection with co^v^^^^ 

15 natureofco.xidialMe^ 

•. ~.«fir aich that introduction of another species 
immunity conferred, however, is species, specific such mat iniro 

ofcoccidialr^tozoawillresuhinanewolseaseoutbreat 

Tb. oocyst wall of coccidial proton provides a highly effective barrier for oocyst 
^val. Ooeystsmay survive for many weeks outside the host In the laboratory intac, 

lipo^c enzymes, to mecharncal msniption, and to chemicals such as sodium hypochlorite 

and dichromale. . 

Bomchemofcerapyandvacc^ 
poutoy. Numerous drugs are available forme control of coccidiosis m poultry. Because of 

r .... r^,«-tft rrmtml r2OCClQ10SlS 



25 



species, altnougn a single - 

Lercmckenproducuon^^^^ 
routine and represents a significant cost of production. 

30 industry. Ite^i-theo^-*^^*" - /^ 
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^alprotozo, Usingci.her.cthod.drugsused^^rotatcdtwototh.e 

The development of drug resistance by coccdtal protozoa » senous 
5 t.eetTectivenessofchen.oth^ytocon^thediseas, Surveys in the U.ted States, 

lb. use of drugs in animals used for food production is also colder 

,0 maeasingscntthybythepu^ A 
10 increasing scru y y y cr-ates pressure in the poultry industry to reduce 

possibility of drug residues in food. This creates pressur 

me use of drugs to control coccidiosis. 

Vaccination of birds against coccidiosis is an alternative to chemotherapy. An 
^vantageof vaccination is that it e- greatly reduce or eliminate me need to admmister 

development of ^- ^^^ ^ 
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^e success™ ni™^-.- _ m0 „ M „ rou te of administration is 
my virulent strains or attenuated strains. The most common 
oral although other routes have been used. Edgar, U.S. Patent No. 3,147,186, teaches 

^ontfchidccby oral -^^^"^T^ 
OT .ater of viable * — sporulated oocysts. Pavis et al., US Patent No. 4,5^48, 
teaches a method of venation by continuous administrate 

Oral admin^ration of attenuated s*ains of sporocy*s has *^°«* 
confer immunity against coccidiosis (Shirley, U.S. Patent No. 
Patent No. 5*3*2; and Schmatz et aU PCT publicanon N. WO 9 , fl* . A, 

radiation to prevent merogonic development 
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operas. When the xaccmeuaanun, ^ not by ^ producer, 

^ be a problem since the amount of vaccine received * contro eu, 
; butbyfc lountof^orwaterthebiMscon^e. ^ 

clinical infections, In addition, oral vaccmaoon results msu _ 

a subclinical infection in the digestive tract resulting m in P 
. arethenshedinthe^ This shedding results* . build up o oo^sfc* £~ 
presenting.increasingenvi— challenge which can result m disease outbre^ 

when virulent forms are used. ; .. , 

Necnonofexcystedspo^^ 

P l No. S.CS.ICH), .d intra ovo iniectionofeimer oocysts or spon^* 
.1 PCT publication^. WO 96/40233; Wall^ 

al. s PCTpubl,canonN 9 . 517(1964)! ^ ort edur a uc«ssfulm m un l z a t.on 
0995* Sharma, , Hn-* ^ ' ^ of 

20 -aUmvolvingmtravenou.^penton^m 

either viable oocysts or a mature of oocysts, sporocysts an sp 

PatentNo 5311 841 teaches a method of vaccination against coccidios* by 
Patent No. 5,3 11 ,841 , ^ .. ^ 
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bittogeithabone^nervous.i.sue. The small size of fce musdes in newly hashed 
chicks also greatly limits tbe volume of material that can be injected without cauang 
damage to the muscle. In addition, if not done properly, intramuscuiar injection can result 

5 Intra yolk sac injection provides an advantageous route for the adrninistranon of 

various medications and vaccines, including coecidiosis vaccines. The yolk sac ,s a 
membrane-bound, extraembryonic structure attached to the midgut of the developing 

theembryoduringdevelopment In addition, the yolk can serve as a source of maternal 
10 antibodies to me developing embryo. Just before hatching, the yolk sac is intemahzed and 

hatching, the yolk sac membrane actively and passively transports intact macromo,ecules 
to the bloodstream of the newly hatched chict In addition, during me first few days after 

Thus, material in the yolk sac, mcluomgcoccima! protozoa, will hearted - - 
overumeintotheintestine. Also during the first few days after hatching, me yoUcsac 

be exposed to the lymphatic system. 

advantages, its wide-spread use has been hampered by me lack of a coecidiosis vacone 
preparation suitable for intra yolk sac aoministration. Traditional oral coccidios* vaccmes 
contain oocyst stage coccidial protozoa. As discussed previously, oocysts are surrounded 
by a protective coat which is normally removed by mechanical action in the gmard. 

M suggests that me infective sporozoite form of the protozoa must be relied to . 
ofme protozoa, would have limited effectiveness as an mtn! yolk sac vaccine. Excysted 
against coecidiosis (Thaxton, U.S. PatentNo. 5.31 1,841). Excysted forms of coccunal 
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viable state in vitro as compared to encysted forms, In addition, cpccidial vaccines for 
injection must be of a higher purity than vaccine preparations administered per os. For 
example, and without limitation, minor bacterial, viral or fungal contamination of an oral 
vaccine preparation will have little, if any, effect on the animal to which it is administered. 
In contrast, even minor bacterial, viral or fungal contamination of an injected preparation 
can result in substantial harm, likewise, compounds used in the vaccine preparation 
which are safe when taken by mouth, may be harmful when injected into the body. 



SUMMARY 

Among the several aspect, of the invention, therefore, is to provide a preparation 
10 for the prevention and treatment of coccidiosis in members of the class Am by intra yolk 
sac administration of the preparation into newly hatched chicks. The preparation 
comprises, live sporocysts of a coccidial protozoa in a carrier suitable for injection and >s 
substantially free of extraneous bacterial, fungal and viral contaminants. 

One aspect provides a preparation for adrmnistration by intra yolk sac injection for 
15 the prevention and treatment of coccidiosis in members of the class Aves comprising, Kve_, 
sporocysts of at least one species of coccidial protozoa and pharmaceutical* acceptable 
carrier, diluent or excipient, the preparation characterized by being substantially free of 
extraneous bacterial, fungal and viral contaminants. 

Another aspect provides a preparation for administration by intra yolk sac injection 
20 for the prevention and treatment of coccidiosis in members of the class Aves comprismg, 
live sporulated oocysts of at least one species of coccidial protozoa which havebeen 
treated to disrupt the oocyst wall and pharmaceutical* acceptable carrier, diluent or 
excipient, the preparation characterized by being substantially free of extraneous bactenal, 

fungal and viral contaminants. 

25 An additional aspect provides a preparation for adininistration by intra yolk sac 

injection for the prevention and treatment of coccidiosis in members of the class Aves 
comprising at least about 50 live, sporulated oocysts which have been treated to dtsrupt the 
oocyst wall from each of the species of coccidial protozoa£. acervulina, E. maxima and E. 
tenella and a pharmaceutical* acceptable adjuvant, carrier, diluent, or excipient, the 

30 preparation characterized by being substantially free of extraneous bacterial, fungal and 



viral contaminants. 
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Still another aspect provides a preparation for administration by intra yolk sac 
injection for the prevention and treatment of coccidiosis in members of the class Am 
comprising at least about 50 live sporocysts from each of the coccidial protozoa E. 
acervulina, E. maxima and E. tenella and a pharmaceutical^ acceptable adjuvant, carrier, 
5 diluent or excipient, the preparation characterized by being substantially free of extraneous 
bacterial, fungal and viral contaminants. 

Yet another aspect provides method for the prevention and treatment of coccidiosis 
in members of the class Aves comprising administration by intra yolk sac injection to 
newly hatched chicks of a preparation comprising live, sporocysts of at least one species of 

10 coccidial protozoa. 

A further aspect provides a method for the prevention and treatment of coccidiosis 
in members of the class Aves comprising administration by intra yolk sac injection to 
newly hatched chicks of a preparation comprising live, sporulated oocysts of at least one 
species of coccidial protozoa which have been treated to disrupt the oocyst wall. 

15 Another aspect provides method for the prevention and treatment of coccidiosis in 

members of the class Aves comprising administration by intra yolk sac injection to newly 
batched chicks of a preparation comprising at least about 50 live, sporulated oocysts of 
each of the coccidial protozoa£. acervulina, E. maxima and E. tenella which have been 
treated to disrupt the oocyst wall. 

20 Yet another aspect provides a method for the prevention and treatment of 

coccidiosis in members of the class Aves comprising adininistration by intra yolk sac 
injection to newly hatched chicks of a preparation comprising at least about 50 live, 
sporocysts of each of the coccidial protozoa E. acenndina, E. maxima and E. tenella. 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 These and other features, aspects, and advantages of the present invention will 

become better understood with regard to the following description, appended claims, and 
accompanying drawings where: 

Fig. 1 shows the effect of dose of treated £. tenella oocysts on lesion scores 

following oral challenge with E. tenella 
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Fig. 2 shows the effect of vaccination against £. tenella by intra yolk sac injection 
of either intact or treated oocysts on feed efficiency as measured by feed to gain ratios 
following oral challenge with£. tenella. 

Fig. 3 shows the effect of vaccination against £. tenella by intra yolk sac injection 
of either intact or treated oocysts on body weight gain following oral challenge with E. 
tenella. 

Fig. 4 shows the effect of vaccination against £. maxima by intra yolk sac injection 
of either intact or treated oocysts on lesion scores following oral challenge with £. 



maxima. 



10 Fig. 5 shows the effect of vaccination against £. maxima by intra yolk sac injection 

of either intact or treated oocysts on feed efficiency as measured by feed to gain ratios 
following oral challenge with £. maxima. 

Fig. 6 shows the effect of vaccination against £. maxima by intra yolk sac injection 
of either intact or treated oocysts on body weight gain following oral challenge with £. 

15 maxima. 

. Fig. 7 shows the number of oocysts shed in the excreta of birds administered 
250,000 oocysts by either oral gavage or intra yolk sac injection. 

Fig! 8 shows the effect of vaccination against £. tenella by intra yolk sac injection 
. with treated oocysts, oral vaccination or administration of anti coccidial drugs on lesion 

20 scores of birds housed in floor pens. 

Fig. 9 shows the effect of vaccination against £. tenella by intra yolk sac injection 
with treated oocysts, oral vaccination or administration of anti coccidial drugs on post 
challenge weight gain of birds housed in floor pens. 

Fig. 10 shows the effect of vaccination against £. tenella by intra yolk sac injection 
25 with treated oocysts, oral vaccination or adrninistration of anti coccidial drugs on post 
challenge feed to gain ratios of birds housed in floor pens. 

Fig. 1 1 shows the effect on post challenge weight gain of vaccination against £. 
tenella with or without concurrent administration of an anti coccidial drug in the feed. 

DEFINITIONS 

30 "Chick" refers to the offspring of any member of the class Ayes. 
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"Effective dose", unless indicated otherwise, refers to the number of sporocysts or 
treated oocysts of a single coccidial species or a combination of coccidial species 
sufficient to confer immunological protection that is greater than the inherent immumty of 

non-vaccinated birds. 

"Encysted protozoa", "encysted oocyst" and "encysted sporocyst" all refer to 
organisms which are within a cyst or have their own outer coat or shell. 

••Excysted protozoa" and "excysted sporozoite" both refer to an organism in wh>cb 
the outer shell or coat has been removed either naturally or through artificial means. 

The term "extraneous" when used in reference to bacterial, viral or fungal 
contamination refers to the presence of a bacterium, virus or fungus other than a 
bacterium, virus or fungus intentional.y added to and intended to be present m the final 
form of the present invention. For example, in a preparation that also contamed a v«al 
vaccine, the presence of the virus added would not be extraneous viral contammanon. 

"Final container" refers to any container containing at least one dose of the 
preparation of the present invention that has undergone all processing steps except for 
testing for bacterial, viral or fungal contamination. 

"Newly hatched" refers to the time period within 72 hours after hatching. 
"Oocyst" refers to the dormant life-cycle stage of a coccidial protozoan havmg a 
tough outer coat As formed, the oocyst is not capable ofinfection and may also be 
referred to as an unsporulated oocyst Oocysts are found in the intestine of ammals 
following release from infected cells and are eUminated in the excreta. 

"Sporocyst" refers to a life-cycle stage of a coccidial protozoan having an outer 
coat or case containing a multiplicity of sporozoites which are the ultimate infective agent 
of the protozoan. In the instance of £ India, each sporocyst contains two sporozo.tes. 

"Sporulated oocyst" refers to an oocyst which has undergone maturanon naturally 
or through artificial manipulation such mat the sporulated oocyst is capable of infecting a 
susceptible host During maturation, a multiplicity of sporocysts, each with its own outer 
shell or case, develops within the oocyst creating a "cyst within a cyst" For example, m 

c . ™^w^wctc Mch with their own outer shell or 
£. tenella, a sporulated oocyst contains four sporocysts, eacfi witn men 

30 case. 

"TCID" means tissue culture infective dose. 



20 



25 



WO 01/34187 



PCTAJS00/42034 



10 



10 

• "Treated oocyst" refer, to a sporulated oocyst that has bee, treated by any suitable 
mea ns to disrupt the oocyst coa, thus allow* for the possible escape of the sporocyst 
within the' sporulated oocyst. 

•Trickle vaccination" orthe trickle method is amethod of vaccination agatnst 
coccidiosis in which birds are continuous* administered low numbers of coccdtal 
parasites mrough the feed or water over more than one day. 
"PBS" means phosphate buffered saline. 

DETAILED DESCRIPTION 

All publications, databases, patents and patent applications cited in the application 
arehcremincorporatedby^^ ^ 
patent or patent application were specifically and individually indicated to be tncorporated 

by reference. 

Surprisingly, it has been discovered that preparations of sporocysts, or of 

15 release of the soon.cysts inside,effectively confer immunity when administered by mtra 
yolk ^ injection. Preparations containing sporocysts or treated oocysts are supenor to 
prions contaimngunt^^ y 
numben of oocysts in order to confer immunity. Sporocysts or treated oocysts are also 

sup eriortopreparanor*conta^ . 
20 Sporozoites and other forms of excysted coccidial protozoa, are very fragile and lose the, 
effectiveness to confer immunity in a few days unless considerable effon is made to 

.aintain their viability. j n M*^^^^^ W * M " , ° 

confer immunity for long periods of time under relatively simple conditions, such as » 
phosphate buffered saline (PBS). More importantly, the present invention has been shown 
25 tobeaseffecuveasthetrafltiona^ , 
vaccination and chemotherapy by administration of anti coccidial agents in the feed a,d 
water, when tested under conditions replicating those encountered in cotnmerctal poultry 
production. 

in general, populations of live sporulated oocysts from coccidial protozoa are 
30 obtamedar^treatedbytoow^ 

the oocyst coat, thus allowing release of the sporocysts inside. Tne sporulated oocysts can 
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be used after treatment without further purification or the sporocysts can be isolated by 
methods known to those skilled in the art The resulting sporocysts or treated sporulated 
oocysts are then placed in a phannaceutically acceptable carrier, diluent or excipient. If 
desired, the preparation can contain a preservative such as a virocide and/or a bacteriocide. 
5 Additionally, the preparation can also contain immune stimulants, growth stimulants, 
and/or nutrients. The preparation and its carrier can be packaged alone or can be 
combined with one or more additional vaccines used in the class Aves. The preparation « 
can be administered alone or in combination with and coccidial drugs. 

The preparation of the present invention is administered to newly hatched chicks 
10 by intra yolk sac injection. The method for administration of medicaments by intra yolk 
sac injection is described in U.S. Patent No. 5,31 1,841, herein incorporated by reference, 
and assigned to the common assignee of the present application. The injections can be 
accomplished manually or can be partially or rally automated by the use of suitable 
injection devices. 

15 The preparation and method of the invention have .the advantage of allowing the 

rapid administration of a controlled, e 5^io^9^^.T>P^ t0 ^^ 
outbreak of coccidiosis and/or lessen production losses due to coccidial infections m brrds, 
especially domestic poultry. Production losses associated with infection by coccidial 
protozoa include, but are not limited to, decreases in weight gain and feed efficiency. 
20 Traditionally, coccidiosis vaccines in poultry have been administered orally in the feed or 
water. The dose of vaccine administered, therefore, varies with the amount of feed or 
water consumed. The result is that some birds receive less than the optimum dose of 
vaccine while other birds are over dosed, In another method the vaccine is sprayed on the 
chicks. Alternatively, the vaccine can be administered by oral gavage. While this method 
25 insures that each bird receives a dose of the vaccine, its disadvantages include high labor 
intensity, possible injury to the mouth of the bird, and improper administration of the 
vaccine resulting in aspiration of the vaccine into the respiratory tract The present 
invention overcomes these problems. The use of intra yolk sac injection insures that each 
bird receives a measured, optimal dose of vaccine. The injection is ininimally invasive, 
with very low rates of injury to the birds. In addition, the rate of misinjection, that is the 
injection of the vaccine into sites other than the yolk sac, is also low. 



30 
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An additional problem associated with oral vaccination is shedding. Orally 
vaccinated birds shed substantial numbers of coccidial oocysts in their feces. In the broiler 
industry where birds are housed on the floor, this can result in substantial parasite build-up 

the floor litter. For this reason, the broiler industry has traditionally relied on 
hemotherapy rather than vaccination. The present invention has the advantage of 
resulting in substantially less shedding than oral vaccination. Hie present invention, 
therefore, is more applicable to broiler production than oral vaccination. The applicability 
of the present invention to the broiler industry will allow a decrease in the industry's 
reliance on drugs to control coccidiosis and so will lessen consumer concerns about drug 

10 residues in poultry. 

In certain situations, such as when the environment contains a heavy parasite load, 
it would be desirable to provide protection by oral administration of ant coccidial drugs 
until immunity can be established. This is difficult to do with traditional oral vaccination, 
because the drugs kill the organisms in the vaccine preventing the development of 

15 resistance. An additional advantage of the present invention is that it is effective when 

given in combination with anti coccidial drugs. - ^ ; 7; " 

In accordance with the invention described herein, a preparation and method are 
disclosed for the prevention and treatment of coccidiosis in birds. The invention has been 
shown to be as effective in preventing coccidiosis in birds as the traditional oral 

20 vaccination or the administration of anti coccidial agents in the feed or water. The 

invention is especially suited for application to commercial poultry production because it 
allows for the rapid administration of a controlled dose of the coccidiosis vaccine 
preparation to large numbers of birds, The invention uses a form of coccidial protozoa 
which is effective in conferring immunity at lower doses than the previously used oocyst 

25 stage when adininistered by intra yolk sac injection. The stage of protozoa used also has 
an advantage over the other commonly used stage of coccidial protozoa, sporozoites, in 
that the protozoa remains viable for extended periods under simple conditions. 



Source of oocysts 

Any source of oocysts of a single species can be used. Preferably, the oocysts are 
30 from a coccidial species of the order Eucocciduda. More particularly, the coccidial 
oocysts of the genus Eimeria, Tyzzeria or Wenyonella. More particularly the coccidial 
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oocysts are of the species E. acervulim, E. maxima, E. mitis, E. tenella, E. necatrix, E. 
brunetti, E. praecox, E adenoeides, E. dispersa, E. gallopavonis, or E. meleagrimitis. 

In one embodiment, 14 to 28 day-old leghorn chickens are inoculated by oral 
gavage with approximately 4-8 x 10 3 sporulated oocysts from a field isolate of the 
5 coccidial species of interest In ione embodiment, specific pathogen free (SPF) chickens 
are used. Alternatively, a clonal strain of a coccidial species can be used. A clonal strain 
is one derived from a single oocyst. Excreta are collected from 4 days to 9 days after 
inoculation. Either attenuated or unattenuated, fully infective strains of coccidial protozoa 
can be used. In the preferred embodiment, unattenuated protozoa are used. 

10 Isolation of oocysts 

Various methods for the isolation of coccidial oocysts from excreta are known in 
the art and will only be briefly described herein. The initial step is separation of the 
oocysts from extraneous material. In one method, excreta is mixed with a minimum of 2 
volumes (w/v) of saturated aqueous NaCl to form a slurry. If necessary, the slurry can be 

15 processed in a mixer or blender until a homogenous consistency is achieved. The slurry is 
centrifuged at about 800 x g for 1 0 minutes at 4°C. The supernate is collected by pouring 
through a double layer of 24 x 24 weave cheese cloth. The filtered supernate is diluted - 
with two volumes of potable water and centrifuged at about 1 600 x g for 1 0 minutes at 
4 C C. The pelleted oocysts are washed with water and pelleted by centrifugation as 

20 described an additional three times. The oocysts are then washed three times in 2.5% 

potassium dichromate using the same procedure used for the water washes. After the final 
wash, the oocysts can be stored in 2.5%. potassium dichromate at 4 C C or transferred to a 
container for sporulation. 

In an alternative procedure, the excreta is placed in a container at about 40-50 °F 

25 and mixed with water at a ratio of about 2 pounds of excreta per gallon of water. The 
mixture is agitated for form a slurry and then pumped into a vibrating sieve fitted with 
screens of between 50 to 250 mesh to remove the large particulate matter. The material 
passing through the seive is collected and pumped into a continuous flow centrifuge also 
maintained at about 40-50° F. The resulting centrate is discarded while the solid material 

30 containing the oocysts is collected and added to an equal volume of concentrated sucrose 
or high fructose com syrup (HFCS). To this is added an equal volume of water for a total 
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final volume of about four times the volume of the initial solids. The specific gravity of 
the final mixture is preferably sufficient to float the oocysts, preferably between about 1.01 
to 12 gf\ and more preferably about 1.09 g/1. The final mixture is then pumped into a 
continuous centrifuge at a rate to allow the oocysts to remain in the centrate. The solids 
5 are discarded. Concentration of the oocysts and removal of the residual sugar can be 
accomplished by continuous flow centrifugation at a high feed rate which allows 
separation of the water phase which contains the oocysts from the sugar phase. 
Alternatively, the material can be centrifuged in a rotor centrifuge. In this case, the 
supernatant is discarded and the oocysts in the resulting pellet are resuspended in water. 
1 0 Additionally, the residual sugar can be remove by filtration using filters with a pore size 
which excludes the oocysts. When filtration is used, tangential flow is preferred The 
isolated oocysts are placed in sterile water or 2.5% potassium dichromate and stored at 2- 
$°C until sporulation. 

Sporulation 

1 5 Various methods to induce sporulation are known to those skilled in the art. For 

example, sporulation can be accomplished by placing oocysts in an aqueous solution of 
2.5% potassium dichromate in a container and placing a cotton or foam rubber plug in the 
opening. The container is agitated on an orbital shaker at 250 rpm and 28-30 °C for 48-72 
hours. Alternatively, the solution containing the oocysts can be constantly agitated while 

20 air is bubbled through the solution at about 25 to 75 cubic feet per hour. During the 

sporulation process, samples are withdrawn at regular intervals and tested for sporulation 
by microscopic examination of the oocysts to determine if they contain sporocysts. 

Alternatively, sporulation can be accomplished by incubating oocysts in a solution 
containing an oxidizing agent with a redox potential of greater than 0.5 V at about 20- 

25 38 °C with constant aggitation. Examples of suitable oxidizing agents include potassium 
permanganate, potassium perchlorate, sodium hypochlorite, and hydrochlorous acid which 
have redox potentials of approximately 1.49 V, 1.37 V, 1.49 V, and 1.63 V, respectively. 
The amount of oxidizing agent added will vary with the agent used and the species of 
protozoa and can be determined empirically. For protozoa of the genus Eimeria, preferred 

30 concentrations of oxidizing agents include 0.1 to 0.75 wt% for potassium perchlorate, 0.5 
to 2.9 wt% for potassium permanganate, 0.001 to 0.1 wt% sodium hypochlorite and 1 ppm 
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to 5 ppm for hydrochiorous acid. During sporalation, oxygen is bubbled through the 
mixture at a rate sufficient to give an initial dissolved oxygen content of at least 50%. 

Following sporalation, sporulated oocysts are collected by filtration, centrifugation 
or other acceptable concentration procedures known to those skilled in the art. For 
5 example, sporulated oocysts can be concentrated by centrifugation at about 1500 x g for 1 0 
rninutes at 4 D C and the supernate discarded. After concentration, sporulated oocysts may 
be sterilized by use of a chemical disinfectant The chemical used for sterilization should 
be one which will kill bacteria and viruses, but will not kill the sporulated oocysts. In 
particular, the disinfectant used should kill the infectous bursal disease (BD) and chick 
1 0 anemia (CAV) viruses under the conditions used, for example by suspension in 2-5% 
sodium hypochlorite for 2-30 minutes, Following disinfection, sodium hypochlorite is 
removed by four to six washes with water followed by centrifugation at 1500 x g for 10 
minutes preferably at 4°C Alternatively, washing can be accomplished by filtration, 
preferably tangential flow filtrations, using several volumes of sterile water. After 
washing, the sporulated oocysts can be stored in a suitable medium including but not 
limited to, water alone, 0.5X PBS, or a solution containing a suitable disinfectant or 
preservative such as 2.5% potassium dichromate, 0.5X phosphate buffered saline (PBS) 
containing 30 ug/ml gentamicin, 0. 1 wt% potassium perchlorate, 0.001 wt% sodium 
hypochlorite, 1 ppm hydrochiorous acid, or 1 mM sodium hydroxide. 

20 Treatment of sporulated nnry ctc 

Methods for treatment of sporulated oocysts to disrupt the oocyst wall are well 
known to those skilled in the art and.will only be briefly described herein. In one 
embodiment, the oocyst wall is removed by mechanical disruption. Any method which 
exerts sufficient mechanical force on the oocyst wall to cause its rupture without 
destroying the sporocyst within can be used. Typically, this is achieved by mixing 
sporulated oocysts with glass beads. In one embodiment, sporulated oocysts are diluted to 
a concentration of about 2 x lOVml in PBS. An amount of the 2 x 10 6 /ml suspension of 
sporulated oocysts is added to a container containing 0.5 mm glass beads such that the 
ratio of sporulated oocysts to glass beads is approximately 12:1. The container containing 
the sporulated oocysts and the glass beads is agitated at high speed, for example by 
vortexing, for five minutes and then chilled on ice. 



25 
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Following vortexing, the supemate is removed and saved. The glass beads are then 
washed with PBS and the supemate saved and combined with the supemate obtained after 
vortexing. The supemate is then centrifuged at about 9020 x g for about two minutes and 
the supemate discarded. The pellet is resuspended in 0.2 ml of PBS. A sample of the 
resuspended pellet can be viewed using a microscope to determine the extent of oocyst 
wall disruption as measured by the number of sporocysts present. Alternatively, the 
dosage can be calculated based on the number of sporulated oocysts treated. Although the 
pellet preferably should contain primarily sporocysts, it will be apparent to those skilled in 
the art that intact oocysts, empty oocyst coats, and sporozoites may also be present 
Although not necessary to practice the invention, those skilled in the art will realize that it 
is possible to further purify the preparation to increase the proportion of sporocysts present 
using methods commonly known in the ait For example and without limitation, sporocyst 
isolation can be accomplished by centrifugation using 50% Percoll as described by Dulski 
and Turner, Avian Diseases 32(2);235-239 (1988), herein incorporated by reference. The 
concentration of protozoa per ml is then determined by using a hemacytometer or other 
- method of determining cell. number. 

Alternatively, the oocyst wall can be disrupted by either chemical or enzymatic 
treatment As with mechanical disruption, any chemical or enzymatic treatment that 
results in the rupture of the oocyst wall, but maintains the viability of the sporocyst 
contained within the sporulated oocyst can be used. 

Following treatment, the coccidial parasites are sanitized by any suitable method. 
Any method that results in the destruction of microbial contaminants, but does not 
significantly decrease the viability of the coccidial parasites can be used. Generally, 
sanitation is accomplished by the use of a chemical disinfectant In one embodiment, 
sanitation is by suspension in sodium hypochlorite followed by washing with sterile water 
as described above. 

Sporulated oocysts which have been treated to disrupt the oocyst wall as described 
above are then diluted with a pharmaceutical^ acceptable carrier, diluent or excipient to 
the desired concentration. Preparations can be formulated according to the known art 
using suitable dispersing or wetting agents and suspending agents. The preparation may 
be an injectable solution or suspension in a nontoxic parenterally acceptable diluent or 
solvent, for example, as a solution in 1,3-butanediol. Among the acceptable vehicles and 
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solvents that may be employed are water, Ringer's solution, and isotonic sodium chloride 
solution. The vehicles and solvents used may optionally include a buffering agent, such as 
phosphate buffer. In addition, sterile, fixed oils are conventionally employed as a solvent 
or suspending medium. For this purpose, any bland fixed oil may be employed, including 
5 synthetic mono? or diglycerides. In addition, fatty acids such as oleic acid are useful in the - 
preparation of injectables. Dimethyl acetamide, surfactants including ionic and non-ionic 
detergents, and polyethylene glycols can be used. Mixtures of solvents and wetting agents 
such as those discussed above are also useful. Other possible formulations will be 
apparent to those skilled in the art. Formulation of drugs is discussed in, for example, 

1 0 Hoover, John E., Remington 's Pharmaceutical Sciences, Mack Publishing Co., Easton, 
Pennsylvania (1 975), and Liberman, HA. and Lachman, L., Eds., Pharmaceutical Dosage 
' Forms, Marcel Decker, New York, N.Y. (1980). 

If the preparation is to contain multiple species of coccidial protozoa, appropriate 
numbers of treated oocysts from each species are combined to form a single preparation. 

15 The preparation can be used immediately to vaccinate birds or it can be packaged into 
suitable single-dose or multiple-dose containers. If desired, the preparation can be 
lyophilized. 

Testing for Microbial Contamination 

. Because the preparation is to be injected into the yolk sac, it is preferred that the 

20 preparation be substantially free of extraneous viable bacteria, fungi and viruses affecting 
birds. In particular, it is preferred that the preparation be substantially free of Salmonella, 
infectious bursal disease virus (IBDY), and chick anemia virus (CAV). To insure that the 
preparation is substantially free of Salmonella, infectious bursal disease virus and chick 
anemia virus as defined herein, it is not necessary to test every lot of the preparation 

25 produced However in one preferred embodiment, each lot is tested for Salmonella. In 
another preferred embodiment, testing of every fifth lot is sufficient for IBDV and CAV. 
As used herein the term lot refers to a collection of closed, final containers or other final 
dosage units that are expected to be homogeneous and equivalent with respect to 
contarnination during filling or preparation of the final product The dosage units of a lot 

30 are filled or otherwise prepared from the same final bulk vaccine closed in one final lot 
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Methods for testing for extraneous bacterial, viral or fungal contamination are 
known to those skilled in the art One preferred method of testing is set forth in 9 C.F.R. 
1 13.27(1999), hereby incorporated by reference. 

To test for bacterial contamination, a 0.2 ml sample from each of 10 final 
5 containers of the preparation of the present invention are innoculated into corresponding 
individual vessels containing at least 120 ml of soybean casein digest medium. The 
containers are then incubated at 30 to 35°C for 14 days. To test for fungal contamination, 
a 0.2 ml sample from each of 10 final containers of the preparation of the present invention 
are innoculated into corresponding individual vessels containing at least 40 ml of soybean 

1 0 casein digest medium. The vessels are incubated at 20 to 25°C for 14 days. After the 
incubation period, the vessels are examined macroscopically for microbial growth. If 
growth cannot be determined reliably by visual examination, the judgment is confirmed by 
microscopic examination. If growth is found in at least 2 vessels, a retest is conducted 
using samples from 20 final containers to rule out faulty technique. If no growth is found 

15 in at least 9 vessels in the initial test or at least 1 9 vessels in a retest, the preparation is 
considered substantially free of extraneous bacterial and fungal contamination. 

It is also preferred that the preparation be substantially free of Salmonella. 
Salmonella is a bacterium commonly found in the gastrointestinal tract of poultry. Thus, 
Salmonella contamination is a concern when, as in the present invention, some of the 

20 material used in producing the preparation is obtained from the feces of birds. 

Methods for detecting Salmonella contamination are well known to those skilled in 
the art One preferred method for detection of Salmonella contamination is contained in 9 
C.F.R. 1 13.30 (1999), hereby incorporated by reference. Briefly, samples of the 
preparation are obtained before the addition of bacteriostatic or bactericidal agents. Five 

25 ml of the preparation is then inoculated into 1 00 ml of liquid broth medium (tryptose and 
either selenite F or tetrathionate). The inoculated medium is incubated at 35 to 37°C for 
1 8-24 hours. After incubation, samples of inoculated medium are transferred to either 
MacConkey agar or Salmonella-Shigella agar and incubated for 18-24 hours. If no growth 
typical of Salmonella is noted, the plates are incubated for an additional 18 to 24 hours and 

30 again examined. If no growth of Salmonella is noted at the second examination, the 
preparation is considered substantially free of Salmonella contamination. 
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In another preferred embodiment, the preparation is substantially free of Chicken 
Anemia Virus. Chicken Anemia Virus causes anemia in young chicks and was first 
isolated from contarninated vaccines in Japan (Yuasa, et al, Avian Diseases, 23:366-385 
(1979)). Chicken Anemia Virus has been found to be resistant to heating to 70°C for 1 
5 hour, heating to 80°C for 5 minutes, exposure to pH 3.0 and exposure to either chloroform 
or ether (Yuasa, et al., Avian Diseases, 23:366-385 (1979)). Contamination of vaccine 
preparations with the Chicken Anemia Virus is a concern due to the hardiness of the virus. 
Prior art vaccine preparations have failed to address the possibility of CAV contamination. 
The method of testing for Chicken Anemia Virus is based on that contained in 9 

10 C.F.R. 1 13.47 (1999) herein incorporated by reference. MSB-1 cells from the Maine 
Biological Laboratories, Waterville, ME are used as the indicator cell line for Chicken 
Anemia Virus. MSB-1 cells are a lymphoblastoid cell line from a Marek's disease 
lymphoma that show cytopathic effect when infected with Chicken Anemia Virus. Cells 
are maintained in Opti-MEM® (Life Technologies, Gaithersburg, MD) or other suitable 

15 media at 41 °C for at least 24 days prior to testing. Cells are subcultured 10-12 times 

during the maintenance period with all but the last subculnire resulting in a monolayer of 
at least 75 cm 2 . The last subculture is at least 6 cm 2 . . ... 

Three groups of MSB-1 monolayers are used for each test, a negative control 
. group, a positive control group, and a test group. At the start of the 24 day maintenance 

20 period, the positive control group is inoculated with 1 0 5 ' 75 TCID^ml of Chicken Anemia 
Virus, Del Ros strain originally obtained from the Center for Veterinary Biologies 
Laboratory (Ames, IA) and the test group inoculated with 1 ml of the test preparation. The 
negative control group is inoculated with 1 .0 ml of a preparation known to be free of 
Chicken Anemia Virus. The cells are then maintained for at least 24 days as described 

25 above. 

Two days after the last subculture, the three groups of monolayers are fixed and 
treated with a specific chicken polyclonal Chicken Anemia Virus antibody (Hy-Vac, Adel, 
1A). The monolayers are then washed and treated with a fluorescein labeled goat anti 
chicken IgG (H&L, Jackson Immunoresearch, West Grove, PA) and examined for specific 
30 fluorescence. If the positive control shows specific fluorescence and there is no difference 
in fluorescence between the test and negative control groups, the preparation is considered 
substantially free of Chicken Anemia Virus. 
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Alternatively, the presence of Chicken Anemia Virus can be detected by the 
polymerase chain reaction (PCR). Three days after the last subculture, DNA is extracted 
from the three groups of monolayers using well established procedures. See, for example, 
Ausubei et al., Short Protocols in Molecular Biology, 2 nd Ed., John Wiley & Sons, 1992; 
5 Sambrook et al., Molecular Cloning, A Laboratory Manual, 2 nd Ed. Cold Spring Harbor 
Laboratory Press, 1 989; Davis, et al., Basic Methods in Molecular Biology, Elsevier, 1986. 
Briefly, cells are lysed by two cycles of freezing to -80°C and thawing at 37 0 C. Cellular 
debris is removed by centrifugation at about 3,500 x g for 20 minutes. The supernatant is 
treated with DNase and RNase A to remove cellular contaminants and the proteins and/or 

1 0 virus precipitated with polyethylene glycol. . The precipitate is treated with Proteinase K 
and extracted three times with phenol/chloroform/isoamyl alcohol. DNA is precipitated 
with sodium acetate-ethanol and pelleted by centrifugation at 14,000 x g for 15 minutes. 
The resulting pellet is resuspended in double distilled water and stored at -20°C. 

Conserved regions of the Chicken Anemia Virus viral genome are amplified using 

15 standard techniques (lnnis et al., PCR Protocols, Academic Press, 1990). Information on 
the Chicken Anemia Virus viral genome for designing suitable primers can i be found on 
databases well known to those in the biomedical arts such as the databases available 
through the U.S. National Institutes of Health website at http://www.ncbi.nlm.nih.gov, all 
herein incorporated by reference. PCR products are analyzed by agarose gel 

20 electrophoresis and ethidium bromide staining. If the PCR amplification does not result in 
a band corresponding to the band found in the positive control, the preparation is 
considered substantially free of Chicken Anemia Virus. 

Also preferably, the preparation is substantially free of Infectious Bursal Disease 
Virus (TBDV). IBDV affects the bursa of Fabricius of young chickens resulting in 

25 decreased feed efficiency and weight gain, immunosuppression and increased mortality. 
As with CAV, IBDV contamination is a concern in vaccine preparations because IBDV is 
highly contagious and resistant to disinfectants. As with CAV, prior coccidiosis vaccine 
preparations have failed to insure that the vaccine is free of IBDV contamination. 

The method for detection of IBDV in the preparation of the present invention is the 

30 same as for Chicken Anemia Virus with the following changes. The cell line used for 
IBDV testing is a primary chick embryo fibroblast cell line. After addition of 1.0 ml of 
the preparation or 10" 5 TCID 50 of IBDV originally obtained from American Type Culture 
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Collection (ATCC VR-2041 strain D78), the monolayers are maintained in basal medium 
Eagle (BME) at 37°C and 5% C0 2 for at least 14 days. Detection is accomplished using 
an IBDV specific polyclonal chicken antiserum and a fluorescein labeled goat anti-chicken 
IgG (Jackson Immunoresearch, West Grove PA). If the positive control shows specific 
5 fluorescence and there is no difference in fluorescence between the test and negative 
control groups, the preparation is considered substantially free of IBDV. 

Alternatively, the test for the IBDV contarnination can be accomplished using PCR 
as described for Chicken Anemia Virus. Information on the IBDV viral genome for 
designing suitable primers can be found on databases well known to those in the 
10 biomedical arts such as the databases available through. the U.S. National Institutes of 

Health website at http://www.ncbi.nlm.nih .gov, all herein incorporated by reference. If the 
PCR amplification does not result in a band corresponding to the band found in the 
positive control, the preparation is considered substantially free of Infectious Bursal 
Disease Virus. 

15 Administration . ; / - - ' "; 

The preparation is administered by intra yolk sac injection. The method for 
adrninistration of materials by intra yolk sac injection using either a needle and syringe or 
an automatic injection device is described in U.S. Patent No. 5,31 1,841, herein 
incorporated by reference and assigned to the common assignee of the present invention. 

20 Briefly, the preparation to be administered is introduced into the yolk sac through a 

hypodermic needle inserted in an area having a diameter of about 1 cm on the ventral 
surface of the chick with the navel being located approximately half-way between the 
center of the target area and its 12 o'clock position. In the preferred embodiment, 
administration of the preparation is accomplished within about 48 hours of hatching. . 

25 The number of sporocysts injected will vary with known factors such as species of 

protozoa, age of bird and husbandry conditions. For example, birds housed under 
conditions, such as floor litter, will "self vaccinate" by consumption of shed oocyst and so 
will require a smaller dose than birds housed under conditions in which ingestion of shed 
oocysts is limited. Exact numbers of sporocysts required can easily be determined by 

30 those of ordinary skill in the art without undue experimentation. 
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In one embodiment, at least about 50, sporocysts of a species of coccidial protozoa 
are adxninistered to newly hatched chicks. In another embodiment, at least about 50 
sporocysts of multiple species of coccidial protozoa are atoiiinistered in a single dose. Id 
yet another embodiment, the preparation of the invention contains at least about 50 

5 sporocysts of each of the coccidial species £ acervulina, E. maxima, and £. tenella for a 
total of at least 150 sporocysts in a single dose. In another embodiment, at least about 
1000, sporocysts of a species of coccidial protozoa are administered to newly hatched 
chicks. In still another embodiment, at least about 1000 sporocysts of multiple species of 
coccidial protozoa are administered in a single dose. In yet another embodiment, the 

10 preparation of the invention contains at least about 1 000 sporocysts of each of the 
coccidial species E. acervulina, E maxima, and E. tenella for a total of at least 3000 
sporocysts in a single dose. In another embodiment, the preparation contains at least about 
5,000 sporocysts of E. tenella, at least about 5,000 sporocysts of E maxima, and at least 
about 10,000 sporocysts of E. acervulina, in a single dose. In yet another embodiment, the 

1 5 preparation contains at least about 1 0,000 sporocysts of £ tenella, at least about 1 0,000 
sporocysts of £. maxima, and at least about 40,000 sporocysts of £. acervulina in a single 
dose. In another preferred embodiment, the preparation contains at least about 20,000 
sporocysts of £. tenella, at least about 20,000 sporocysts of £. maxima, and at least about 
50,000 sporocysts of £. acervulina, in a single dose. 

20 As described previously, sporulated oocysts are treated to disrupt the oocyst wall. 

Therefore in one embodiment, at least about 50 treated oocysts of a species of coccidial 
protozoa are a&ninistered to newly hatched chicks. In another embodiment, at least.about 
50 treated oocysts of multiple species 3 of coccidial protozoa are administered in a single 
dose. In yet another embodiment, the preparation of the invention contains at least about 

25 50 treated oocysts of each of the coccidial species £. acervulina, £. maxima, and £. tenella 
for a total of at least 150 treated oocysts in a single dose. In another embodiment, at least 
about 1000 treated oocysts of a species of coccidial protozoa are administered to newly 
hatched chicks. In still another embodiment, at least about 1000 treated oocysts of 
multiple species of coccidial protozoa are administered in a single dose. In yet another 

30 embodiment, the preparation of the invention contains at least about 1 000 treated oocysts 
of each of the coccidial species £. acervulina, E. maxima, and £. tenella for a total of at 
least 3000 treated oocysts in a single dose. In still another embodiment, the preparation 
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contains at least about 5,000 treated oocysts of £. tenella, at least about 5,000 treated 
oocysts of E maxima, and at least about 10,000 treated oocysts of E. acervulina in a single 
dose. In yet another embodiment, the preparation contains at least about 1 0,000 treated 
oocysts of £. tenella, at least about 10,000 treated oocysts of £. maxima, and at least 
5 about 40,000 treated oocysts of E. acervulina, in a single dose. In another embodiment, the 
preparation contains at least about 20,000 treated oocysts of E tenella, at least about 
20,000 treated oocysts of E maxima, and at least about 50,000 treated oocysts of E. 
acervulina in a single dose. 

As discussed previously, although it is possible to isolate the sporocysts released 

10 following treatment of the sporulated oocysts to disrupt the oocyst wall, it is not necessary 
to do so to practice the present invention. Therefore, the preparation may contain intact 
oocysts, empty oocyst coats, and sporozoites in addition to sporocysts. In determining the 
percentage of sporocysts present in the preparation, a sample is obtained and the number 
of coccidiai organisms present determined. The total number of coccidial protozoa present 

15 can be counted by any method known in the art, for example by microscopic examination. 
Intact oocysts, intact sporocysts and free sporozoites are each counted as one protozoan. 
Empty coats are not counted. Thus, in one preferred embodiment, at least 10% of the total 
coccidial protozoa in the preparation are sporocysts. In another embodiment, at least 25% 
of the coccidial protozoa in the preparation are sporocysts. In still another preferred 

20 embodiment, at least 50% of the coccidial protozoa in the preparation are sporocysts. In 
yet another embodiment, at least 70% of the coccidial protozoa in the preparation are 
sporocysts. In still another preferred embodiment, at least 95% of the coccidial protozoa 
in the preparation are sporocysts. 

The volume administered can vary, but preferably contains a sufficient number of 

25 coccidial organisms to result in an immune response. As will be recognized by those in 
the art, the exact volume adininistered will vary with well known factors, such as, the 
concentration of coccidial organisms in the preparation, the accuracy of the injection 
equipment used, and the size of the animal. In general, the volume adininistered should be 
large enough so that it can be accurately measured, but not so large as to cause injury to 

30 the animal. For intra yolk sac adininistration, injection volumes are preferably between 
0.01 ml and 5 ml, more preferably between. 0.025 ml and 1 ml and more preferably still 
between 0.05 ml and 0-5 ml. 
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In further embodiment, the preparation contains a preservative such as a 
bacteriocide, virocide or combination of the two. Suitable preservatives, include, but are 
not limited to Amphtericin B, Nystatin, tetracycline, penicillin, streptomycin, polymyxin 
B, neomycin, gentamicin, potassium perchlorate, sodium hypochlorite, hydrochlorous 
5 acid, and sodium hydroxide. Approximate concentrations of preservative are Amphtericin 
B (30 units/ml), Nystatin (30 ug/ml), tetracycline (30 ug/ml), penicillin (30 units/ml), 
streptomycin (30 ug/ml), polymyxin B (30 ug/ml), neomycin (30 ug/ml), gentamicin (30 
ug/ml), 0.1 wt% potassium perchlorate, 0.001 wt% sodium hypochlorite, 1 ppm 
hydrochlorous acid, or 1 mM sodium hydroxide. In a preferred embodiment, the 

10 preservative is gentamicin. In a more preferred embodiment, the preservative is 
gentamicin at a concentration of about 30 ug/ml. 

In another embodiment, the preparation contains or is administered in conjunction 
with at least one immune system stimulant When administered in conjunction with the 
preparation, the immune stimulant can be administered at the same time, at a time prior to, 

15 or at a time after administration of the preparation. When administered at the same time as 
the preparation, the immune system stimulant can be contained in the preparation or be 
administered separate from the preparation. Administration of the immune stimulant can 
be by any suitable means known in the art, including, but not limited to oral and parenteral 
routes. Suitable immune system stimulants include, but are not limited to, cytokines, 

20 growth factors, chemokines, mitogens and adjuvants. Suitable immune stimulants are.well 
known to those skilled in the art and can be found, for example, in Plotkin and Orenstein, 
Vaccines, Third Ed., W.B. Saunders, 1 999; Roitt et al., Immunology, Fifth Ed., Mosby, 
1998; and Brostofi; et al., Clinical Immunology, Gower Medical Publishing, 1991. 
Examples of immune stimulants, include, but are not limited to, Alum (aluminum 

25 phosphate or aluminum hydroxide), Freund's adjuvant, calcium phosphate, beryllium 
hydroxide, saponins, polyanions, e.g. poly A:U, Quil A, inulin, lipopolysaccharide 
endotoxins, liposomes, lysolecithins, zymosan, propionibacteria, mycobacteria, and 
cytokines, such as, interleukin-1, inter! eukin-2, interleukin-4, interleukin-6, interleukin-12, 
interferon-a, interferon-Y, granulocyte-colony stimulating factor. In one embodiment, the 

30 immune stimulant is Propionibacteria acnes. 

In another embodiment, the preparation contains or is administered in conjunction 
with a vaccine preparation for at least one additional disease of birds. As used herein, 
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vaccine preparations include, but are not limited to, live, inactivated, attenuated, subunit 
vaccine preparations or any combination thereof. Adiriinistrauon can be by any suitable 
. means known in the art. A list of suitable vaccine preparations includes, but is not limited 
to vaccine preparations for fowl cholera, colibacillosis, fowl pox, infectious bronchitis, 
5 fowl typhoid, viral hepatitis, encephalomyelitis, infectious bursal disease, 

laryngotracheitis, duck plague, hemorrhagic enteritis, leukosis complex, Marek's disease, 
lymphoid leukosis, reticuloendotheliosis, lymphoproliferative disease, Newcastle disease, 
arid viral arthritis. 

The preparation can also contain or be adrriinistered in conjunction with at least 

10 one growth stimulant. When aonimistered in conjunction with the preparation, the growth 
stimulant can be adniinistered at the same time, at a time prior to, or at a time after 
administration of the preparation. When administered at the same time as the preparation, 
the growth stimulant can be contained in the preparation or be administered separately. 
Administration of the growth stimulant can be by any suitable means known in the art, 

15 including, but not limited to oral and parenteral routes. Possible growth stimulants 

include, without limitation, growth hormone, growth hormone releasing hormone, insulin- 
like growth factor I, insuiin-like growth factor II, avian interleukins, nerve growth factor, 
thyroxine releasing hormone, thyroxine stimulating hormone, monoiodotyrosine, 
diiodotyrosine, triiodotyrosine, thyroxine and corticosterone. 

20 In another embodiment, the preparation can contain or be administered in 

conjunction with at least one nutrient, for example and without limitation, vitamins, 
minerals, amino acids, sugars and fatty acids. When administered in conjunction with the 
preparation, the nutrient can be aoimnistered at the same time, at a time prior to, or at a 
time after adniinistration of the preparation. When administered at the same time as the 

25 preparation, the nutrient can be contained in the preparation or be admhiistered separately. 
Administration of the nutrient can be by any suitable means known in the art, including, 
but not limited to oral and parenteral routes. 

In yet another embodiment, the preparation can be administered in conjunction 
with an anti coccidial drug adininistered orally in the feed and/or water. The list of anti 

30 coccidial drugs which may be suitable for administration in conjunction with the 
preparation includes, but is not limited to, sulfaquinoxaline, nitrofurazone, sodium 
arsanilate, arsanilic acid, butynorate, nicarbazin, furazolidone, nitromide, sulfanitran, 
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roxarasone, oxyteiracyciine, amproiium, cwortetracycline, ethopabate, buquinolate, 
cbpidoi, meticlorpindol, decoquinate, sulfadimethoxine, ormetoprin, monensin, 
robenidine, lasalocid, salinomycin, methyl benzoquate halofuginone, narasin, 
madurimicin, semdiiramicin, and zoalene. In one preferred embodiment anti coccidial 
5 drugs approved by the U.S. Food and Drug Administration for administration to poultry 
are used. Examples of approved drugs include monensin (Coban), salinomycin (Bio-Cox, 
Sacox), maduramicin (Cygro), semduramicin (Aviax), lasalocid (Avatec), narasin 
(Monteban), amprol (Amproiium), nicarbazin (Nicarb), zoalene (Zoamix), clopidol 
(Coyden), robenidine (Robenz), halofuginone (Stenerol), narasin in combination with 

1 0 nicarbazin (Maxiban), and methyl benzoquate (Decox). In a more preferred embodiment 
the anti coccidial drugs administered are ionophores, for example, monesin (Coban), 
salinomycin (Bio-Cox, Sacox), maduramicin (Cygro), semduramicin (Aviax), lasalocid 
(Avatec), narasin (Monteban). Anti coccidial drugs are administered in the feed at the 
manufacturer's recommended dosage, for example, monesin (Coban) (90-110 g/ton), 

15 lasalocid (68-1 13 g/ton or 0.0075-0.0125%), salinomycin (40-60 g/ton), maduramicin 
(4.54-5.45 g/ton or 5-6-ppm), semdurainicin (22.7 g/ton or 25 ppm) and narasin (54-72 
g/ton). 

EXAMPLES 

The following examples are intended to provide illustrations of the application of 
20 the present invention. The following examples are not intended to completely define or 
otherwise limit the scope of the invention. 

Example 1 

Effect of Intra Yolk Sac Administration of Treated 
E. tenella Oocysts on Post Challenge Lesion Scores at Day 21 
25 Treated oocysts of the species £. tenella were prepared as previously described. 

The treated (ground) oocysts were sanitized with 5.25% hypochlorite, washed five times in 
water, placed in sterile water and administered by intra yolk sac injection on day 0. The 
treatments shown in Table 1 were used in a randomized block experimental design. There 
were 12 pen replicates of 10 specific pathogen free (SPF) birds per pen housed in two 
30 battery rooms, the birds were fed a diet formulated to meet or exceed the National 
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Research Council recommended nutrient specifications. Birds were challenged by oral 
ravage of approximately 40,000 sporulated oocysts on day 1 5 of the study. Birds were 
sacrificed on day 2 1 and lesion scores determined. Data were analyzed by analysis of 
variance (ANOVA procedure of SAS). Mean separation was by least square comparison. 

The results are shown in Fig. 1. In all cases, lesion scores for IYS injected birds 
were lower than for challenged birds receiving either sham IYS injection or oral 
vaccination. Lesion scores were significantly lower (PO.05) in birds receiving 20,000 or 
50,000 treated oocysts by IYS injection. 



Table 1 



Treatment Number 


Treatment 


Challenge 


1 


IYS sham 


No 


2 


IYS sham 


Yes 


3 


Oral 1,000 intact oocysts 


Yes 


4 


IYS 1,000 treated oocysts 


Yes 


5 


IYS 5,000 treated oocysts 


Yes 


6 


IYS 10,000 treated oocysts 


Yes 


7 


IYS 20,000 treated oocysts 


Yes 


- 8 


IYS 50,000 treated oocysts 


Yes 



Example 2 

Effect of Intra Yolk Sac Administration of Intact or . 
Treated E. tenella Oocysts on Post Challenge Feed Efficiency 
The experimental design was as described in Example 1 except the study used 48 
floor pens of 50 birds per pen. The treatments consisted of sham injection, with or without 
challenge, and administration of increasing numbers of either intact or treated oocysts of 
E. tenella as shown in Table 2. Feed to gain ratios, a measure of feed efficiency, were 
determined between days 14 to 21. As shown in Fig. 2, in all cases the feed to gain ratio 
was lower in birds injected with treated oocysts than with intact oocysts. Intra yolk sac 
administration of 20,000 treated oocysts resulted in feed to gain ratios that were not 
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different (P>0.05) from those in unchallenged control birds. Fifty thousand intact oocysts 
were required to achieve the same result as with 20,000 treated oocysts. 



Table 2 



Treatment Number 


Treatment 


Challenge 


1 


IYS sham 


No 


2 


IYSsham 


Yes 


3 


IYS 5,000 intact oocysts 


Yes 


4 


IYS 5,000 treated oocysts 


Yes 


5 


IYS 20,000 intact oocysts 


Yes 


6 


IYS 20,000 treated oocysts 


Yes - 


7 


IYS 50,000 intact oocysts 


Yes 


8 


IYS 50,000 treated oocysts 


Yes 



Example 3 

Effect of Intra Yolk Sac Administration of Intact or Treated • 
E. tenella Oocysts on Post Challenge Gain Between Days 14-21 
Experimental design and treatment groups were as described in Example 2. Total 
gain was measured between days 1 4 to 21 of the study. The results are shown in Fig 3. In 
all cases, birds receiving treated oocysts had higher post challenge gains that did birds 
receiving the same number of intact oocysts. In birds receiving either 20,000 or 50,000 
treated oocysts, the gain was not significantly different (P>0.05) from unchallenged 
control birds. 

Example 4 

Effect of Intra Yolk Sac Aojninistration of Treated 
£. maxima Oocysts on Post Challenge Lesion Scores at Day 29 
The preparation of oocysts was as previously described in Example 1 . The study 
was conducted in batter}' cages with 12 replicate cages of 1 0 birds per cage. Birds were 
vaccinated on day 0, challenged on day 23 and sacrificed on day 29. The treatment groups 
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are described in Table 3, The results of the study are shown in Fig. 4. Birds given either 
10,000 or 30,000 treated oocysts tended to have slightly higher lesion scores than did birds 
given the same number of intact oocysts. Birds receiving 20,000 treated oocysts, however, 
had lesion scores which were not significantly different (P>0.05) from unchallenged 
controls. 



Table 3 



Treatment Number 


Treatment 


Challenge 


1 


IYS sham 


No 


2. 


IYS sham 


Yes 


3 


IYS 10,000 intact oocysts 


Yes 


4 . 


IYS 10,000 treated oocysts 


Yes 


5 


IYS 20,000 intact oocysts 


Yes 


6 


IYS 20,000 treated oocysts 


Yes 


7 


IYS 30,000 intact oocysts 


Yes- 


8 


IYS 30,000 treated oocysts 


Yes. 



Example 5 

Effect of Intra Yolk Sac Administration of Intact or 
Treated E. maxima Oocysts on Post Challenge Feed Efficiency 
The experimental design and treatments were the same as in Example 4. Feed to 
gain ratios were determined between days 23 and 29 of the study. The results of the 
experiment are shown in Fig 5. Birds given treated oocysts tended to have lower feed to 
gain ratios (greater feed efficiency) than did birds given intact oocysts. This difference 
was statistically significant (PO.05) at the 20,000 and 30,000 dose levels. Birds receiving 
20,000 treated oocysts had a feed to gain ratio that was not different from unchallenged 
controls. 
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Example 6 . 

Effect of Intra Yolk Sac Administration of Intact or Treated 
E.. maxima Oocysts on Post Challenge Gain Between Days 23-29 
The experimental design and treatment groups were as described in Example 4. 
5 Total gain was measured between days 23 and 29. As shown in Fig. 6, gain tended to be 
higher in birds injected with treated oocysts as compared to birds injected with intact 
oocysts. This difference was statistically significant (PO.05) at the 20,000 and 30,000 
oocyst dose levels. 

Example 7. 

Effect of Oral or Intra Yolk Sac Vaccination on the 
Rate of Subsequent Oocyst Shedding by Vaccinated Birds 
Birds were adrninistered 250,000 intact E. tenella oocysts either by oral gavage or 
intra yolk sac injection. Fecal oocysts were collected and counted 4, 7, 9 and 12 days after 
treatment The results are summarized in Fig 7. Birds receiving oocysts by intra yolk sac 
injection shed significantly fewer oocysts in their feces on days 4, 7 and 9 than did orally 
gavaged birds. It is important to note in Fig. 7 that the scale for shedding following oral 
gavage is x 10,000 while for intra yolk sac injection it is x 1,000. 

Example 8 

Effect on Lesion Score of Vaccination by Intra 
Yolk Sac Injection of Treated Oocysts of ■ 
E. tenella on Birds Housed on Used Litter 
This experiment was designed to test the effectiveness of vaccination against 
coccidiosis by intra yolk sac injections under conditions similar to those seen in 
commercial poultry production. Oocysts for intra yolk sac injection were prepared as 
described in Example 1. Birds were housed in 64 pens of 40 birds each. Pen litter was 
from a previous study and contained low levels of residual oocysts (approx. 1000 
oocysts/g litter). This approximated commercial conditions in which litter is commonly 
used with several flocks of birds. This level of oocyst contamination was insufficient to 
confer resistance (see treatment group 3, sham vaccinated). Birds were challenged on day 
28 of the study by feeding sporulated oocysts on ground corn to give an approximate 
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challenge of dose 75,000 oocysts per bird depending on feed intake. Treatment groups are 
described in Table 4. Treatments consisted of unvaccinated controls, birds receiving 
increasing doses of treated oocysts by intra yolk sac injection, birds vaccinated by oral 
administration of £. tenella, and birds treated with the coccidiostat Bio-Cox® 
5 (Salinomycin, 60 ppm). The results are shown Fig 8. At all doses tested, there was no 
significant difference (P>0.05) in lesion scores between birds vaccinated by intra yolk sac 
injection, unchallenged controls, birds vaccinated by oral vaccination and birds receiving a 
coccidiostat. Thus, intra yolk sac injection of treated oocysts was as effective in providing 
protection against coccjdiosis as were traditional methods of protection. 

10 Table4 



Treatment Number 


Treatment 


Challenge 


1 


No vaccination 


No 


2 


No vaccination 


Yes 


3 


IYSsham 


Yes 


4 


IYS 5,000 treated oocysts 


Yes 


5 


IYS 10,000 treated oocysts 


Yes 


6 


IYS 20,000 treated oocysts 


Yes 


7 


Oral 1,000 oocysts 


Yes 


8 


Coccidiostat (Bio-Cox®) 


Yes 



20 Example 9 

Effect on Weight Gain of Vaccination by Intra Yolk Sac 
Inj ection of Treated Oocysts of £. tenella on 
Birds Housed on Used Litter 
The experimental design and treatments were the same as described in Example 8. 
25 Weight gain was determined during the week following challenge. The results are shown 
in Fig. 9. Weight gains for birds receiving 5,000 treated oocysts by intra yolk sac injection 
were significantly (P<0.05) higher than for unvaccinated, challenged controls (tit 2). 
There was no significant difference in weight gain among birds receiving 3 0,000 or 20,000 
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treated oocysts by intra yolk sac injection, and birds vaccinated by the oral gavage method 
or receiving a coccidiostat These results also show that intra yolk sac vaccination with 
treated oocysts is as effective as traditional methods under commercial conditions. 

Example 10 

5 Effect on Feed to Gain Ratio of Vaccination by 

Intra Yolk Sac Injection of Treated Oocysts of 
E. tenella on Birds Housed on Used Litter 
The experimental design and treatment groups were the same as described in 
Example 8. The results are shown in Fig. 10. There was no significant difference 
1 0 (P>0.05) in feed conversion as measured by feed to gain ratio between birds vaccinated 
with all three doses of treated oocysts by intra yolk sac injection and birds vaccinated by 
oral gavage or birds receiving a coccidiostat. Birds that were challenged and either 
received no vaccination or sham intra yolk sac vaccination had significantly poorer feed 
conversion as evidenced by higher feed to gain ratios. Again, these results show that intra 
15 ' yolk sac injection of treated oocysts is as effective as traditional methods in providing 
protection against coccidiosis under commercial conditions. 

Example 1 1 

Effect of Salinomycin on the Development of Resistance as 
Determined by Weight Gain to E. tenella Following 
20 Oral or Intra Yolk Sac Immunization 

This experiment was designed to determine the effectiveness of IYS vaccination 
administered in combination with an anti coccidial drug. The experimental design was 
similar to Example 1 with the following differences. The experiment used Peterson 
Hubbard male broilers. Birds were housed in battery cages. All but one treatment group 
25 were challenged by oral adrninistration of approximately 40,000 sporulated oocysts on day 
23 of the study. Weight gain between days 21 and 28 was determined. Treatment groups 
are described in Table 5. Treatments consisted of unvaccinated controls, vaccination by 
intra yolk sac injection with or without concurrent oral administration of an anti coccidial 
drug, and oral vaccination with or without concurrent acmiiiiistration of an anti coccidial 
30 drug. The anticoccidial drug was Salinomycin (SACOX®) administered in the feed 
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according to the manufacturer's instructions (60 ppm). The results are shown in Fig. 1 1 . 
There was no difference in weight gain between unvaccinated, unchallenged controls and 
birds receiving anti coccidial drugs alone, oral vaccination without the anti coccidial drug, 
and intra yolk administration of treated sporulated oocysts with or without drugs. 
Administration of the anti coccidial drug in combination with oral vaccination resulted in a 
significant (P<0.05) decrease in weight gain. These results indicate that concurrent 
administration of anti coccidial drugs does not decrease the effectiveness of intra yolk sac 
vaccination but does decrease the efficacy of oral vaccination. 



Table5 



Treatment Number 


Treatment 


Challenge 


1 


No vaccination 


No 


2 


No vaccination 


Yes 


3 


No vaccination plus Salinomycin 


Yes 


- ,4- 


Oral 1,000 oocysts 


Yes .- 


5 


Oral 1,000 oocysts plus Salinomycin 


Yes 


6 


IYS 20,000 treated oocysts 


Yes 


7 


IYS 20,000 treated oocysts 
plus Salinomycin 


Yes 


8 


IYS 200,000 treated oocysts 
plus Salinomycin 


Yes 



In light of the detailed description of the invention and the examples presented 
above, it can be appreciated that the several aspects of the invention are achieved 

It is to be understood that the present invention has been described in detail by way 
of illustration and example in order to acquaint others skilled in the art with the invention, 
its principles, and its practical application. Particular formulations and processes of the 
present invention are not limited to the descriptions of the specific embodiments 
presented, but rather the descriptions and examples should be viewed in terms of the 
claims that follow and their equivalents. While some of the examples and descriptions 
above include some conclusions about the way the invention may function, the inventors 
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do not intend to be bound by those conclusions and functions, but put them forth only as 
possible .explanations. 

It is to be further understood that the specific embodiments of the present invention 
as set forth are not intended as being exhaustive or limiting of the invention, and that many 
alternatives, modifications, and variations will be apparent to those skilled in the art in 
light of the foregoing examples and detailed description. Accordingly, this invention is 
intended to embrace all such alternatives, modifications, and variations that fall within the 
spirit and scope of the following claims. 
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What is claimed is: 

1 . A preparation for administration by intra yolk sac injection for the prevention and 
treatment of coccidiosis in members of the class Aves comprising live, sporocysts 
of at least one species of coccidial protozoa and phaimaceutically acceptable 
carrier, diluent or excipient, the preparation characterized by being substantially 
free of extraneous bacterial, fungal and viral contaminants. 

L . The preparation of claim 1 , wherein at least 1 0% of the total coccidial protozoa in 
the preparation are sporocysts. 

3. The preparation of claim 1 , wherein the coccidial protozoa is of the order 
Eucoccidiida, 

4. The preparation of claim 1 , wherein the genus of the coccidial protozoa is Eimeria. 

5. The preparation of claim 1 , wherein the number of sporocysts per dose of each 
species of protozoa in the preparation is at least about 50. 

6. The preparation of claim 1, wherein the number of sporocysts per dose of each 
species of protozoa in the preparation is at least about 1,000. 

7. The preparation of claim 1 , wherein the pharmaceutically acceptable carrier, 
diluent, or excipient further comprises at least one preservative. 

8. The preparation of claim 1, further comprising at least one immune system 
stimulant 

9. The preparation of claim 1 , further comprising at least one additional vaccine 
preparation for the prevention of a disease of birds. 
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1 0. The preparation of claim 1, further comprising at least one growth stimulant 

11. A preparation for administration by intra yolk sac injection for the prevention and 
treatment of coccidiosis in members of the class Aves comprising live, sporulated 
oocysts of at least one species of coccidial protozoa which have been treated to 
disrupt the oocyst wall and a pharmaceutically acceptable carrier, diluent or 
excipient, the preparation characterized by being substantially free of extraneous 
bacterial, fungal and viral contaminants. 

12. The preparation of claim 11, wherein the disruption of the oocyst wall is 
accomplished by a method chosen from the group consisting of mechanical 
disruption, chemical disruption and enzymatic disruption. 

13. The preparation of claim 1 1, wherein at least 1 0% of the total coccidial protozoa in 
the preparation are sporocysts. 

1 4. The preparation of claim 1 1 , wherein the coccidial protozoa is of the order 
Eucoccidiida. 

15. The preparation of claim 1 1, wherein the genus of the coccidial protozoa is 
Eimeria. 

1 6. The preparation of claim 1 1 , wherein the number of treated oocysts per dose of 
each species of protozoa in the preparation is at least about 50. 

17. The preparation of claim 1 1 , wherein the number of treated oocysts per dose of 
each species of protozoa in the preparation is at least about 1,000. 

18. The preparation of claim 1 1 , wherein the pharmaceutically acceptable carrier, 
diluent, or excipient further comprises at least one preservative. 
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19. The preparation of claim 1 1 , further comprising at least one immune system 
stimulant 

20. The preparation of claim 1 1 , further comprising at least one additional vaccine 
preparation for the prevention of a disease of birds. 

21 . The preparation of claim 1 1, further comprising at least one growth stimulant 

22. A preparation for administration by intra yolk sac injection for the prevention and 
treatment of coccidiosis in members of the class Aves comprising at least about 50 
live, sporulated oocysts which have been treated to disrupt the oocyst wall from 
each of the species of coccidial protozoal acervulina, E. maxima and E. tenella 

5 and a pharmaceutical^ acceptable adjuvant, carrier, diluent, or excipient, the 

preparation characterized by being substantially free of extraneous bacterial, fungal 
and viral contaminants. 

23. The preparation of claim 22, further comprising 30 ug/ml gentamicin. 

24. The preparation of claim 22, wherein the coccidial protozoa are unattenuated. 

25. A preparation for administration by intra yolk sac injection for the prevention and 
treatment of coccidiosis in members of the class Aves comprising at least about 50 
live sporocysts from each of the species of coccidial protozoal acervulina, E. 
maxima and E. tenella and a pharmaceutically acceptable adjuvant, carrier, diluent 

5 or excipient, the preparation characterized by being substantially free of extraneous 

bacterial, fungal and viral contaminants. 

26. The preparation of claim 25, further comprising 30 u.g/ml gentamicin. 



27. 



The preparation of claim 25, wherein the protozoa are unattenuated. 
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28. A method for the prevention and treatment of coccidiosis in members of the class 
Aves comprising administration by intra yolk sac injection to newly hatched chicks 
of a preparation comprising live, sporocysts of at least one species of coccidial 
protozoa. 

29. The method of claim 28, wherein at least 10% of the total coccidial protozoa in the 
preparation are sporocysts. 

30. The method of claim 28, wherein the coccidial protozoa is of the order 
Eucoccidiida. 

31. The method of claim 28, wherein the genus of the coccidial protozoa is Eimeria. 

32. The method of claim 28, wherein the number of sporocysts of each species of 
coccidial protozoa administered per dose is at least about 50. 

33. The method of claim 28, wherein the number of sporocysts of each species of 
coccidial protozoa administered per dose is at least about 1,000. 

34. The method of claim 28, wherein the preparation is administered in conjunction 
with at least one immune system stimulant. 

35. The method of claim 28, wherein the preparation is administered in conjunction 
with at least one additional vaccine preparation for the prevention of a disease of 
birds. 

36. The method of claim 28, wherein the preparation is administered in conjunction 
with at least one growth stimulant 

37. The method of claim 28, wherein the preparation is administered in conjunction 
with at least one anti coccidial drug. 
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38. A method for the prevention and treatment of coccidiosis in members of the class 
Aves comprising adrninistration by intra yolk sac injection to newly hatched chicks 
of a preparation comprising live, sporulated oocysts of at least one species of 
coccidial protozoa which have been treated to disrupt the oocyst wall. 

39. Trie method of claim 38 wherein the disruption of the oocyst wall is accomplished 
by a method chosen from the group consisting of mechanical disruption, chemical 
disruption and enzymatic disruption 

40. The method of claim 38, wherein at least 1 0% of the total coccidial protozoa in the 
preparation are sporocysts. 

41. The method of claim 38, wherein the coccidial protozoa is of the order 
Eucoccidiida. 

42. The method of claim 38, wherein the genus of the coccidial protozoa is Eimeria. 

43. The method of claim 38, wherein the number of treated oocysts of each species of 
coccidial protozoa administered per dose is at least about 50, 

44. The method of claims 38, wherein the number of treated oocysts of each species of 
coccidial protozoa administered per dose is at least about 1 ,000. 

45. The method of claim 38, wherein the preparation is administered in conjunction 
with at least one immune system stimulant 

46. The method of claim 38, wherein the preparation is administered in conjunction 
with at least one additional vaccine preparation for the prevention of a disease of 
birds. 

47. The method of claim 38, wherein the preparation is administered in conjunction 
with at least one growth stimulant 
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48. The method of claim 38, wherein the preparation is administered in conjunction 
with at least one anti coccidial drug. 

49. A method for the prevention and treatment of coccidiosis in members of the class 
Aves comprising adinirnstration by intra yolk sac injection to newly hatched chicks 
of a preparation comprising at least about 50 live, sporulated oocysts of each of the 
coccidial protozoa E. acervulina, E maxima and E. tenella which have been 
treated to disrupt the oocyst wall. 

50. The method of claim 49, wherein the coccidial protozoa are unattenuated. 

51. The method of claim 49, wherein the treated oocysts are aoimnistered within 48 
hours of hatching. 

52. A method for the prevention and treatment of coccidiosis in members of the class 
-Aves comprising administration by intra yolk sac injection to newly hatched chicks 
of a preparation comprising at least about 50 live, sporocysts of each of the 
coccidial protozoa E. acervulina, E. maxima and E. tenella. 

53. The method of claim 52, wherein the coccidial protozoa are unattenuated. 



54. 



The method of claim 52, wherein the sporocysts are adimnistered within 
of hatching. 
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(71) 3aflBHTe/ib: 

JleHKHrpaACKMM Hay^Ho-HccneAosaTenbCKHvi 
MHCTMTyT 3nnjjeMno/iornH m MHKpo6nonornH 
HM.nacrepa 

(72) H3o6peTaTeiib: MyHTjmy A.M., 

Bep6oB B.H., ApnoxoB A.M., l~op6aHeB E.H. 

(73) nsTeHTooSnaflaTejib: 
CaHKT-rieTepeyprcKHM 
HayHHO-MccneAOBaTe/ibCXMH HHcrwTyT 
anvt^eMHonorHM h MHKpo6nojiorviM 



(54) CnOCOE nOJlYHEHHfl BHflOCnEUM<PMHHblX aPlMEPMMHblX AHTHfEHOB 



(57) PetpepaT: 

M3o6peTeHvie othocmtch k BeTepwHapww, a 

MMGHHO K nOJiyM8HM(0 6w0JlOrMM8CKHX 

npenapaToe. L(e/ibio n3o6peieHHfl RBJiReTCP 
nojiyneHwe BbicoKoaKTHBHbix n 

BWAOCneMM($)MMHblX 3RMepMftHbJX aHTWeHOB. 
CymHOCTb M306peTeHHfl COCTOHT B TOM, ^TO B 

cnocooe, BKntoMaiomew n on y Me Hue crepunbHyx 
cnopy^MpoBaHHbix ooi^mct, hx pa3pyweHne 
ynbTpa3ByKOM c npeABapMTenbHofl 
roMoreHMsaMnefi. bboaht flononHHTenbHufl 3Tan 
cppaicL^MOHwpoBaHHfl ynbTpa3ByKOBoro 
roMoreHnaaTa c noMombio BbicoKoacfKjjeKTHBHOfl 

JKHflKOCTHOM XpOMaTOrpac$)l1M BblCOKOrO 

flaaneHUA, hto o6ecneHMBaeT Bbiae/ieHne 
6emoBbix cppaKi^fi Mon w 100 - 200 Kfl, 



xapaKTepMayrou^MXCfl MaKCMMajibHOfi 

aHTMreHHOR aKTMBHOCTWO M 

8MAOcaiei;MC|5vmHOCTbK3. Cno<xi6 npoBepeH npw 
MCnO/lb30BaHHH paSJIHMHblX BMflOB dftMepufl E. 
Tenella, E maxima m E. acervulina. 
npeanaraeMutf cnoco6 nosBonneT 3HamiTenbH0 

nOBblCMTb aKTHBHOCTb H BHfl0CneLlHC|W4H0CTb 

3flMepwi*Hbix aHTnr©HOB no cpaBHeHMto c 
npoTorwnoM 3flMepnflHbie aHTureHbi, 
nojiyMeHHbio no npeAnaraeMoiwy cnocoSy, 

OOecne^MBatOT B KOHTpOJIbHblX 

MMMyHOXMMMMSCKMX TBCTaX (H<t>M) C 
MCnOJlb30BaHHeM aHTMCblBODOTOK K pa3J1MMHbtM 

bmasm 9\AMept\v\ npaKTH^ecKM no/iHO© 
OTcyTCTBue nepeKpecTHwx peaKqufi. 2 ia6n. 
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(21), (22) Application: 5007122/14, 02.08.1991 


(71) Applicant: 


(46) Date of publication: 15.09.1994 


Leningradskij nauchno-issledovatel'skij 
instrtut ehpidemtologii i mikrobiologii im.Pastera 




(72) Inventor: Muntjanu A.I., 




Verbov V.N., Artjukhov A.I.. Gorbachev E.N. 




(73) Proprietor: 




Sa n kt-Peterb urg skij 




nauchno-issledovatel'skij institul 




ehpidemiologii j mikrobiologii 



(54) METHOD FOR- PRODUCING SPECIES-SPECIFIC EIMERIAN ANTIGENS 

(57) Abstract: 

FIELD: veterinary science. SUBSTANCE: 
method involves preparing sterile sporulated 
oocysts, destroying them by ultrasound with 
preliminary homogenization, and comprises an 
additional step of fractionating the 
ultrasonic homogenizate by means of 
high-efficiency liquid high-pressure 
chromatography which ensures separation of 
protein fractions, mol. mass 100-200 kD, and 
is characterized by maximum antigenic 



7) 
C 



activity and species specificity. Method has 
been tested by using various types of 
eimeria - E. tenella, E. maxima and E. 
acervulina. Eimerian antigens produced by 
claimed method ensure practically full 
absence of cross reactions in control 
immunochemical tests with the use of 
antiserums to various types of eimeria. 
EFFECT: increased activity and species 
specificity of eimerian antigens as compared 
with prototype. 2 tbl 
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HaoGpeTeHMe othochtch k BeTepuHaputw, a 
MMeHHO k nonyMBHMK) 6wo;iorvNecKvix 
npena paras. 

H30epeT6HMe MO«eT 6blTb MCnOJlb30BaH0 

Ann ceponorMviecKoCl AuarHOCTwcM 3flMepn03OB. 

Kyp, Bbl3B3HHblX p33/TkHHblMH BKflaMM SMMepWW 

H3BecTHbt cnoco6bi nonyMeHMH sfiMepMfiHbix 
aHTureHOB, 3aKnJOMaioinnecfl b pa3pyiueHMM 
B036yAHTenn c noMoi^bro 3aM0pa*MBaHHfl m 

OTTaMBaHMfl MJ1M BOSfledCTBUfl CTGKTIflHHblMM 

ujapHKawiM. K mx HeaocTaTicaM oTHOCflTca Majiwfl 

BfcJXOA. HH3Kan Cnei^MC})HMHOCTb H aiaMBHOCTb 
KOHeWHbLX npOflyKTOB. 

MsBecreH Taiwce B3flTuii 3a npoTOTHn 
cnoco6, BKntoMaromiR nony4eHne CTepwnbHbtx, 
cnopy^npoBaHHbtx ooi^wct, hx pa3pyujeHne 
ynbTpa3ByK0M c npeABapMTenbHOw 
roMoreHwaaL^nefi. 3to yBsnHMMBasT Bbixofl 
aHTureHa, oAHara ohm hmbk)t hm3kvio 
aKTMBHocTb m nepeKpecTHO pearnpyioT c 

BMAOCneHH0HMeCKHMM aHTHS^MepHHHblMM 
CbtBOpOTKaMM. 

Llejibio M3o6pereHMfl nanfleTcq nonyMeHwe 

BbJCOKOaKTHBHblX M BUAOCneLi 1 HC$)MMHblX 

awMepMHHbtx aHTwreHos. 

Manb flocTHraeTcs TeM, hto b cnocoCe, 
BKnKwatomeiu nonyMeHne CTepwnbHbix 
cnoppynvipOBaHHbix ool^mct, mx paapyujeHwe 
yjibTpaaByxoM c npeABapMTenbHOtf 
roMOreHMsaunefl, bboamtca AononHWTenbHbiH 
3Tan cppaKijMOHMpOBaHHfl c noMombio 

BblCOKOXtXpeifTHBHOM JKHflKOCTHOH 

xpoMarorpa4)MM, BbicoKoro AaBJieHMn (B3>KX). 

3afiBJiHeMbjW cnoco6, b otjimmmb ot 
npOTOTuna, no3BonaeT nojiy^HTb tfcpaiotiiM 
aHTkireHOB moji.m. 100-200 k£. cx>flep«amne 
BbicoKoaKTMBHbie n BWAocnei^tpn^ecKwe 
aHTwreHbt oflMepwfl. OcHOBHoe kojimhqctbo 

SenKOB C HM3KO* aHTMreHHOR aKTMBHOCTblO n 

nepenpecTHo pearwpytoinMx c reTeponorwMHbiMt* 

. aHT«3fiMepMMHblMH CbtBOpOTKaiMM COflepXMTCfl B 

Apyrvix cppaKi|MHX. 

Cnocoo" ocymecTB/ifleTCfl cneAyKJii^MM 
oGpaaoM. CTeptvibHbie cnopynvipoBaHHbie 
ooMMCTbi nonysatoT nyTew oopaooTKM 20 mji 
cycneH3nn ueHTpacpyraTa Ky/ibTypbi suMepuw, 
coAepxameH 9,7 mjih/mji BosoyAMTenePi, 

paCTBOpOM XpOMOBOM KUCJlOTbl (174 mji cepHOw 
KMCflOTbJ M 100 MJI 20%-HOTO paCTBOpa 

CnxpoMaTa Kajinq). Ooumctw cycneHAKpywT b 
0,01 M 0ocx$)aTHOM 6y4»pHOM pacTBOpe pH 
7,4, oxJiaxfteHHOM ao 4°C, roMoreHM3MpyioT b 
cTennflHHOM roMoreHW3aTope b Te^eHvie 5 mmh m 
o6pa5aTbiBaK3T ynbTpaasyxoM npn HacTore 15 
Kl~L4, aMnriMryfle 15 mkm h moiuhoc™ 150 Bt b 
TeneHHe 15 mmh. 

no/Ty^eHHbifl roMoreHH3aT qBHTpn0ympyioT 
npki 15 Tbic. odVmhh b Te^eHMe 20 mmh npw 
TeMneparype 4°C. CynepHarraHT, coaep>KamMM 3 
Mr/MJi 6en«a (no Jloypn), xpoMaTorpacfcvipyioT 
nocneAOBaTe^bHo Ha KonoHKax Zorbax (G250 h 
G450), 3anoriHeHHbix ce/iiiKanereM c npuBuruM 
AHQ/iOM (LKB, LUBet^Mfl). tt>paio|vin amowpytOT 
fipn flaaneHi/iti 100 aTM co cKopocTbw 0,5 
mjVmmh npn 4°C 0,01 M (fcoctfcaTHbiM 6y0epHbiM 

paCTBOpOM pH 7,4. npOCjMJlb 9J1I011MH 

perncTpupyioT npM AnuHe bojihw 280 hm. flnfi 
onpeAaneHvifl MoneKy/inpHofi Ma ecu 6binn 
Hcnorib30BaHbi craHAapTbi S-200 {Sigma, <PPO. 

nony^eHHbie ^paxquM (o&beMOM 3 Mn 
Kaxyiafl) aHann3MpyioT Ha aHTwreHHyto 

aKTHBHOCTb M CTiei^HCpHMHOCTb B HeflpflMOM 
BapHaHTS MMMyHOCjMpMeHTHOrO MeTona (HCPM) 



10 



15 



20 



25 



30 



35 



AO 



45 



50 



55 



60 



c ncnon 1=30 Ba Hue Tpex BUAOcne^cpMnecKux 
aHTHCUBOpOTOK k B036yAHTe/ifiM E.tenella, 
E.acervulina, E. maxima n nepoKcwAa3Horo 
aHTMKypMHoro KOHbtorara. 

n p m m e p 1 . HojiyMeHne 
BMAocnei^McfJimHbK 3«MepH«Hbix aHiweHOB no 
npeAnaraeMOMy cnocoSy c ncnojib30BaHneM 
CTepwibHbix cnopynnnpoBaHHbix ooumct Eimeria 
tenella. 

3CpCp6KTMBHOCTb 03ByMMBaHHfl no flaHHblM 

cBeTosoa MMKpocKonnn cocraBMJia 100% . 
<t>paKL|MH, nonyMeHHbie c noMO^bw B3>KX 
HMe/iM moji.m. b AManaaone 1-200 xfl. 
AHTwreHHOM aKTHBHOCTbK) ofijiaAajin CJipaKUMH c 
MO^eKyriflpHbiM BecoM ot 20 ao 200 nfl. 

MaKCHMyM atCTMBHOCTM npMXOAHJlCH Ha CppaKl^HM 
MOJI.M. 100-200 Kfl. JD/w 3TMX «e 0paKMKPt 
xapairrepeH n MaxcwMyM bhaoboh 

Cnei4M<J>MMHOCTM. 

n p m m e p 2. nonyMeHne 

BMflOCnBl^MC^HMHblX 3flMepnRHbIX 3HTMr6H0B flO 

npeAnaraeMOMy cnoco6y c McnonbsosaHvieM 
cropunbHbix cnopynnnpoBaHHbix ooumct Eimeria 
maxima. 

AHaJiorvNHo npMMepy 1, TOJibKo Ann 
nojiyMeHMJi aHTureHOB 6buia ncnonb30BaHa 
icyribrypa E. maxima. 

n p m m e p 3. nonyMeHMe 
BMAOcneun0MMHbtx sCiMepHfiHbix aHTureHOB no 
npeanaraeMOMy cnoco6y c Mcno/ibaoBaHMeM 
CTepujibHbix cnopynvipoBaHHux ooi^mct Eimeria 
acervulina. 

AHanornHHo npMMepy 1, ToribKO. aha 
nonyqeHUfl aHTureHOB 6btna ncnonb30BaHa 
xynbTypa E.acervulina. 

AHTMreHHafl aKTMBHOCTb cppaKi\nR c MOJI.M. 

100-200 Kf\ aha Bcex Tpex bwaob sftMepnw 
Sonee hsm b 2-3 pa3a npeBbiiuaeT HcxoflHyio 
aHTMreHHyw aKTHBHocTb ynbTpasByKOBoro 
AesMHTerpaTa. Bo <ppaKU,uflx c mod m. 20-100 Kfi 
aHTureHHafl aKTMBHOCTb 3HaMMTejibHO nn«e h 
nonHOCTbio OTcyTCTByeT b HM3KOMoneKynflpHbix 
cppaxHMHX (1-20 Kfl). Pe3ynbTaTbi McnuTaHMR 
CBefleHbi b Ta6ji. 1. 

Cnenn^nMHocTb MaxcnMa/ibHa Ann cppaxmiW 
c Mon.M. 100-200 xfl. nepenpecTHwe 
B3aMMOAeWcTBi4fl c rerepojiornvHbiMn 
cbiBopoTKaMM yMeHbiuaJOTcn b 2-3 pa3a no 
cpaBHeHMio c npoTOTkinoM. <t>paiqMH c Mon. m. 
20-100 Kft MMetoT qpxo Bbipa^eHHbie 
nepeKpecTHbte B3a«MOAeflcTBHJi npn HM3Kofl 

3HTHreHHOfl aXTWBHOCTM, MTO oTpaxeHo B Ta6fl 

2. 

TaxHM o6pa30M, 3aflanfleMbif* cnoco6 
npMflaeT nonynaeMUM ofiMepufiHWM aHTureHaM 
HOBue cBoflcTBa m cymecTBeHHbie OTnuMHA no 
cpasHeHMto c npoTOTwnoM, a TaioKe ycTpaHfleT 
ero HeAOcraTKM. 

<t>opMyna M3o6peTeHMfl: 

cnocoe norryHEHkw 

B^OCnEMUCDMMHblX SMMEPMMHblX 
AHTHrEHOB, BKntoMaiotAMfl nonyMeHne 
crrepujibHbrx cnopynvipOBaHHbrx oohmct, nx 
paapyiueHMe yjibTpasByraM m BbweneHne 
6ejiKOBOfi cfepaKUMH, OTnHMatomM^cn tom, mto, c 
u,enbK) noBuujeHMfl aHTHreHHofl aKTMBHOCTvi h 
cneL^M0MMHOCTw, ynbTpa3ByxoBofl roMoreHM3aT 

pa3fl6nfllOT nOCpeACTBOM BbICOKO30CpeKTMBHOPI 

rerib-xpoMaTorpacpMM Ha cunwcarejie c 

npMBHTWM amojiom npM AaBJieHMM 100 aTM M 
CKopocTM anroi^nti 0,5 mji/mhh npn 4°C H 
Mcnonb3yK)T 0paK4nn c moji.m. 100 - 200 Kn. 
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T a 6 7i m u a 1 



StiMepMftHbie aHTHreHU B K0HU6HT- 

pauMM 10 mkt/mjt 


3H3H6HVUI OnTHHeCKOA n/lOTHOCTH 

npM 490 hm An» cubopotok b paatje- 
AeHnn 1:100 no AaHHUM MOM 


0TH0UJ6HM6 OnTH- 

necKMx n/ioTHoc- 
Tefl P/N 






no/toxMTe/ibHafl P 


OTpwuaTe/ibHa* N 




E. tenetla 










npOTOTMn 
0paKquM 

E. maxima 


100-200 *A 
20-100 kA 


0,59 + 0.20 
1,51+0,15 
0,35 + 0.10 


0,17 + 0,08 
0,11 +0,07 
0.10 + 0,06 


3,5 
13,7 
3,5 


npoTOTwn 

$paKUMw 
E, acervullna 


100-200 kA 
20-100 kA 


0,68 + 0.20 
1.89 + 0,17 
0,43 + 0.15 


0,18 + 0,09 
0,13 + 0,07 
0,11 +0.06 


3.7 
14,5 
3,9 


npOTOTMH 

4>paKUMn 

^paKUHH 


100-200 kA 
20-100 kA 


0,53 + 0.20 
1.45 + 0.16 
0.38 + 0.11 


0,14 + 0.07 
0,09 + 0,08 
0.09 + 0,05 


3,8 
16,1 
4.2 




Ta 6/i h ua 2 


3CiMepMRHbie aHTMreHu b KOHueHTpa- 
UMM 10 mki7m/i 


3H3MenHfl OnTMMeCKO* n/IOTHOCTM npM 490 HM A/IH BM- 

flOcneuM^imHux cmbopotok b pa3BeAeHMM 1:100 no abh- 
hum HOM 






E. tenella 


E. maxima 


E. acervullna 


E. lenella 










nppTOTw.n . 
<t>paicuiiM 
E. maxima 


100-200 kA 


0.59 + 0,20 
1.51+0,15 


0.41+ 0.20 
0,18 + 0.11 


0,30 + 0,17 
0,13 + 0,08 


npoTOTMn 

4>p3KLlHH 

E. acervullna 


100-200 tcA 


0,39 + 0.09 
0,20 + 0.11 


0,68 + 0.20 
1,89 + 0,17 


0,31+0,10 
0,15 + 0,08 


npoTomn 
<t>paKunn 


100-200 kA 


0.29 + 0.15 
0.13 + 0.09 


0.33 + 0.17 
0,16 + 0.09 


0,53 + 0.20 
1,45 + 0.16 



